A Brucella antigen containing polysaccharide but lacking smooth lipopolysaccharide was employed in a rapid radial immunodiffusion test. With this serological test, cattle infected with Brucella abortus could be identified in recently vaccinated herds which had high numbers of reactors to standard diagnostic tests.
It was shown by immunoelectrophoresis that trichloroacetic acid, phenol-water, and etherwater extracts of smooth strains of Brucella abortus and Brucella melitensis contain two major components of cathodic mobility (4) .
One component has been identified as a lipopolysaccharide-protein complex (S-LPS) with endotoxic activity (8) which carries the specificity for smooth surface agglutinogens of Brucella species (4) . The S-LPS complex was also shown to be the major antigenic component involved in serological tests routinely used for the diagnosis of brucellosis (4, 5) .
The other component has been distinguished by greater diffusibility in immunoelectrophoresis and immunodiffusion tests (4) , lack of endotoxic activity, and higher carbohydrate content (3) and was designated polysaccharide B (poly B) (5) . This component apparently plays no role in agglutination tests since antibodies to poly B present in sera from infected animals can be removed by absorption with poly B without affecting the agglutinin titers of the sera (4, 5) .
Sera from cattle infected with B. abortus generally have antibodies to S-LPS, but sera from cattle vaccinated with smooth living cells of B. abortus attenuated strain 19 may also contain antibodies to S-LPS for varying periods after vaccination. These latter sera present a problem in the interpretation of diagnostic tests (12) .
In preliminary studies, antibodies to poly B were not observed in sera of vaccinated cattle, although they had been demonstrated in sera from infected cattle (5) and persons with clinical brucellosis (6) . It was thought, therefore, that the use of an antigen containing poly B but lacking S-LPS might help identify infected cattle in recently vaccinated populations.
It had been shown previously that a trichloroacetic acid extract of B. melitensis rough strain B115 lacked S-LPS but contained poly B (4) . The radial immunodiffusion (RID) test has been employed with bovine sera and soluble brucella antigens (7) . In the present study, the RID test with poly B prepared from strain B115 incorporated into the gel was used to examine sera from more than 1,000 cattle with histories of vaccination or infection with brucellae or both. The investigations were initiated in Pamplona, Spain, and were continued in Madison, Wis.
MATERIALS AND METHODS
Preparation of poly B. The rough strain B. melitensis B115 was grown in flasks of Trypticase soy broth (Baltimore Biological Laboratory, Cockeysville, Md.) for 48 h at 37°C on a shaker. The cells were harvested by centrifugation, washed twice with 0.15 M NaCl, and resuspended in deionized distilled water at a ratio of 20 g of packed wet cells to 100 ml of water. An equal volume of 0.5 M trichloroacetic acid was added. The suspension was held at 4°C with magnetic stirring for 18 h and centrifuged. The supernatant fluid was adjusted to pH 6.5 with NaOH, 5 volumes of cold 95% ethanol was added, and the mixture was allowed to stand at 4°C overnight. The resulting white, cloudy precipitate was sedimented by centrifugation at 5,000 x g for 10 min, dissolved in deionized distilled water, and dialyzed against deionized distilled water. Any insoluble material was removed by centrifugation, and the supernatant fluid was lyophilized. Acetone-dried cells of the same strain were used with similar results. Several preparations were made in both laboratories. The yield varied from 0.4 to 0.5% on a dry weight basis.
Preparations of poly B were analyzed for total carbohydrates, protein, 2-keto-3-deoxyoctonate, and heptose by methods employed by Moreno et NaCl.
Veronal buffer (pH 8.6) and 0.8% agarose were employed in immunoelectrophoresis. At 2 h after the sera were added to the troughs, the slides were immersed in 10% NaCl for incubation at room temperature.
RID. The gel was prepared by dissolving 1.8% agarose in 0.1 M glycine buffer (pH 8.6) (2). Poly B was dissolved in glycine buffer to which NaCl had been added to a concentration of 20%. Equal volumes of the gel and poly B solution, both at 65°C, were mixed and dispensed on slides or plates to a depth of 1 mm. After the gel had set, 4-mm wells were cut and removed. Test sera were added to the wells, and the slide was held in a moist chamber at room temperature. A ring of precipitation could appear within 30 min, but final readings were taken at 3 h.
To determine the optimum concentration of poly B for RID, slides were prepared with antigen at concentrations of from 25 to 400 tig/ml of gel and tested with at least 14 control sera. The concentration of antigen giving rings of precipitation with all positive control sera and no rings with negative control sera within 2 h was determined, and twice that concentration was employed in the test.
Bovine sera. The RID test was performed first in Pamplona on sera obtained from the following groups of cattle: (i) group 1 (see Table 1 ), 78 cattle from which B. abortus (73 cows) or B. melitensis (5 cows) had been isolated from the milk (72 cows) or supramammary lymph nodes (6 cows); (ii) group 2, 129 cattle suspected of being infected on the basis of serological reactions in RB and CF tests; unsuccessful attempts were made to isolate brucellae from the milk of 90 of these cows; (iii) group 3, 390 cattle which did not have serological reactions and were negative on milk culture; and (iv) group 4, 90 cattle which had been vaccinated with B. abortus vaccine strain 19 and were believed to be free of brucellosis; the interval between vaccination and serum sampling varied from 7 days to 6 months.
Because it was difficult to verify the infection or vaccination status of cattle in Spain, where bovine brucellosis is enzootic, further evaluation of the RID test was performed in Madison by using a bank of frozen sera from herds with known histories. Many of the sera came from an infected dairy herd in Florida where adult vaccination with strain 19 had been under investigation. The results of bacteriological and serological examinations made on these animals at frequent intervals over a 13-month period have been described (11) . In addition, sera were obtained from cattle in controlled vaccination experiments performed under the auspices of the U. S. Department of Agriculture. The sera came from groups of cattle with the following histories: (i) group 1 (see Table 2 
RESULTS
Two antigenic components were demonstrated in the phenol fraction of B. melitensis 16M by immunoelectrophoresis with serum from an infected cow (Fig. 1) , whereas a single component was developed with poly B. The poly B line was of cathodic mobility, as was that of S-LPS, but it diffused more rapidly than the S-LPS line. In immunodiffusion (Fig. 2 ) the fasterdiffusing component in 16M showed identity with the component in poly B preparations.
NaCl at a concentration of 10% in the gel was required for the development of the poly B line with most bovine sera (Fig. 3) (12) . The CF test is more specific than the RB test, but it gives some falsepositive reactions after adult vaccination (10, 11) . The CF test is technically difficult to perform on the large scale required.
When adult vaccination is carried out in an attempt to stop the spread of infection in a herd, it is essential to detect and remove actively infected animals as soon as possible. In this situation, the use of the RID test to confirm the results of the RB test, even if it did not detect all of the infected animals, would be preferable to waiting until RB reactions due to vaccination had receded in the herd.
It is suggested that, in routine serological diagnosis of bovine brucellosis, the RID test with poly B could be employed as an initial confirmatory test on the RB-positive sera and that the results could be available the same day. If a serum were positive, the corresponding animal could be considered infected and separated from the negative animals. If the RID test were negative, the serum should be tested by CF or other confirmatory tests, as the RID test cannot be considered a substitute confirmatory test at this time.
